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NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS, This application is subject to withdrawal from issue at the initiative 
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3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 
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(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date _. 
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DETAILED ACTION 



Allowable Subject Matter 

1. Claims 1-17, 19-21, 23, 25-55 are allowed. 

2. The following is an examiner's statement of reasons for allowance: 

(1) Regarding claims 1-16: 

Claim 1 describes a differential multiple pulse amplitude modulated extractor 
circuit comprising an upper least significant bit sampler circuit configured to receive a 
differential multi-PAM input signal and a first differential reference signal, and to 
generate a first differential sampled output signal; a lower least significant bit sampler 
circuit configured to receive the differential multi-PAM input signal and a second 
differential reference signal, and to generate a second differential sampled output 
signal; and a combiner circuit configured to receive the first differential sampled output 
signal and the second differential sampled output signal, and to generate a differential 
LSB output signal indicating an LSB value of the differential multi-PAM input signal. 
The closest prior art, Zerbe (US 6,396,329 B1) discloses a similar system except a 
differential multi-PAM input signal, a first differential reference signal and a second 
differential reference signal. This distinct feature has been added to claim 1 , thus 
rendering claims 1-16 allowable. 

(2) Regarding claims 17, 19-21: 

Claims 17 and 19 describes a differential multiple pulse amplitude modulated 
extractor circuit. The closest prior art, Zhang (US 6,614,371 B2) and Jaussi et al (US 
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6,825,696 82) disclose a similar circuit except the differential equalization signal has a 
common-mode similar to the differential multi-PAM input signal. This distinct feature 
has been added to claims 17 and 19, thus rendering claims 17, 19-21 allowable. 

(3) Regarding claims 23 and 25: 

Claim 23 describes a differential multiple pulse amplitude modulated extractor 
circuit. The closest prior art Horan et al. (US 6,462,623 B1) discloses a similar circuit 
except wherein the differential control signal is applied to the first and second pairs of 
adjustable resistance elements so as to adjust their resistance value. This distinct 
feature has been added to claim 23, thus rendering claims 23 and 25 allowable. 

(4) Regarding claim 26-30: 

Claim 26 describes a differential multi-PAM extractor circuit comprising first and 
second pairs of adjustable voltage sources connected in series with signal paths for a 
differential multi-PAM input signal, the first and second pairs of adjustable voltage 
sources configured to receive a differential control signal; first and second pairs of input 
transistors, coupled to the first and second pairs of adjustable voltage sources, 
respectively, and configured to receive voltage adjusted differential multi-PAM input 
signals from the first and second pairs of adjustable voltage sources, respectively; a 
load coupled to the plurality of pairs of unbalanced input transistors; and a pair of 
current sources coupled to the first and second pairs of input transistors, respectively. 
This distinct circuit renders claims 26-30 allowable. 

(5) Regarding claims 31-32: 
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Claim 31 describes a differential multi-PAM extractor circuit comprising: a 
differential amplifier circuit configured to receive a differential multi-PAM input signal 
and to generate an amplified differential multi-PAM signal; a differential automatic gain 
control circuit, coupled to the differential amplifier circuit, and configured to control gain 
in the differential amplifier circuit; a first differential sampler circuit, coupled to the 
differential amplifier circuit and the differential automatic gain control circuit, and 
configured to sample the amplified differential multi-PAM signal and to generate a first 
output signal indicating a most significant bit value of the differential multi-PAM input 
signal; and a second differential sampler circuit, coupled to the differential amplifier 
circuit and the differential automatic gain control circuit, and configured to sample the 
amplified differential multi-PAM signal and to generate a second output signal indicating 
a least significant bit value of the differential multi-PAM input signal. This distinct circuit 
renders claims 31-32 allowable. 

(6) Regarding claims 33-34: 

Claim 33 describes a differential multi-PAM extractor circuit comprising: a first 
differential amplifier circuit configured to receive a differential multi-PAM input signal 
and to generate a first amplified differential multi-PAM signal; a second differential 
amplifier circuit configured to receive the differential multi-PAM input signal and to 
generate a second amplified differential multi-PAM signal; a first differential automatic 
gain control circuit, coupled to the first differential amplifier circuit, and configured to 
control gain in the first differential amplifier circuit; a second differential automatic gain 
control circuit, coupled to the second differential amplifier circuit, and configured to 
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control gain in the second differential amplifier circuit; a first differential sampler circuit, 
coupled to the first differential amplifier circuit and the first differential automatic gain 
control circuit, and configured to sample the first amplified differential multi-PAM signal 
and to generate a first output signal indicating a most significant bit value of the 
differential multi-PAM input signal; and a second differential sampler circuit, coupled to 
the second differential amplifier circuit and the second differential automatic gain control 
circuit, and configured to sample the second amplified differential multi-PAM signal and 
to generate a second output signal indicating a least significant bit value of the 
differential multi-PAM input signal. This distinct circuit renders claims 33-34 allowable. 
(7) Regarding claims 35-36: 

Claim 35 describes a differential multi-PAM extractor circuit comprising: a first 
differential amplifier circuit configured to receive a differential multi-PAM input signal 
and to generate a first amplified differential multi-PAM signal; a second differential 
amplifier circuit configured to receive the differential multi-PAM input signal and to 
generate a second amplified differential multi-PAM signal; a differential automatic gain 
control circuit, coupled to the first differential amplifier circuit and the second differential 
amplifier circuit, and configured to control gain in the first differential amplifier circuit and 
the second differential amplifier circuit based at least in part upon the first amplified 
differential multi-PAM signal; a first differential sampler circuit, coupled to the first 
differential amplifier circuit and the differential automatic gain control circuit, and 
configured to sample the first amplified differential multi-PAM signal and to generate a 
first output signal indicating a most significant bit value of the differential multi-PAM 
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input signal; and a second differential sampler circuit, coupled to the second differential 
amplifier circuit, and configured to sample the second amplified differential multi-PAM 
signal and to generate a second output signal indicating a least significant bit value of 
the differential multi-PAM input signal. This distinct circuit renders claims 35-36 
allowable. 

(8) Regarding claim 37-55: 

Claim 37 describes a differential multi-PAM extractor circuit comprising: a 
plurality of differential amplifier circuits configured to receive a differential multi-PAM 
input signal and to generate a plurality of amplified differential multi-PAM signals; a 
plurality of adjustable offset voltage sources, coupled to the plurality of differential 
amplifier circuits, respectively, and configured to provide a plurality of offset voltage 
signals to the plurality of differential amplifier circuits, respectively; and a plurality of 
differential multiple-sampler circuits, coupled to the plurality of differential amplifier 
circuits, respectively, and configured to multiple-sample the plurality of amplified 
differential multi-PAM signals, respectively, to generate a plurality of multiple-sampled 
multi-PAM signals, respectively, and to determine a most significant bit value and a 
least significant bit value of the differential multi-PAM input signal. This distinct circuit 
renders claims 37-55 allowable. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Siu M. Lee whose telephone number is (571) 270-1083. 
The examiner can normally be reached on Mon-Fri, 7:30-4:00 with every other Friday 



If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on (571) 272-3042. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



off. 



Siu M Lee 
Examiner 




Art Unit 2611 
7/18/2007 
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